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EXECUTIVE SUMMARY

The purpose of this study is to develop. a theoretical frame-

the dynamic net impact of CETA

\
4y

work for unbiased estimation o
on participants' earnings. _The framework is cdeveloped for
empirical agélicati@n to the Continuous Longitudinal Manpower
Survey (CLMS). | r o

;This_pager presents a method of estimatiﬁg CETA's effect,
free of selectivity bias. The possibility of seiectivity bias
arises due Eg the non-random nature éf participation in the pro-
gram. That is, if partlclpatlan is a funct;én of unabservablé
vafiab%es (such as abll;ty or m@t;vatlan), and these'variables
are also determinants of earningsi it w sté lmp3551ble to
dlst;ngulsh the effects of the unobservables fkam the effects of
the program without controlling for the selection process.

In this paper, selectivity biaseé are controlled for through
the use @f!an>§§§@rgé@mgénents model. The model réiies on the
longitudinal nature of the data to eliminate the effects of the
unobservables by differenciné them away. The estimation ﬁechﬁiquég

developed here allow for part;&;pat;cn to be a non-random function

- of: individual, unobserved variables that EEE'bath-fixed'aﬁd

flu ations in ~earnings leDI

Hn

chaﬁging over time, and temporary
to fhe'pr@gram.

This framework represents an advancement in the state of

the art in impact estimation for eﬁpléymént and training programs.

Further, iﬁ‘mis‘és fewer restrictions on the nature and type of




comparison group necessary for unbiased estimation and, thereby,
E@ntributes to solving a problem that has 1§ng plagued evalua-

tions of employment arid training programs.

(A
Nep!




I. INTRODUCTION

Federally funded employment and training ér@grams have
become a permanent and major feature of labor market policy in
the United Statésg Most of these programs are now fundéé through
the Ccmprehensive Eimployment and Training Act @f 1973 (CETA).

By f'scal year 1979 CETA funding had reached $9.4 billion.

Despite the magﬂltudé of employment and training programs,
little is knawn;abaut their effect on participants after leaving
the program. Our inability to isolate pProgram impacts is a
result of the massive amount of data that are necessary. Wi;hs
ot specifically controlling for:. time, social factors, ﬂemo=a
~“raphic variables, the economic ¢l mate, and unobservable factors
«ssociated with each individual - it is impossible to ;SGl te the
independent effect of the program.

Raéent'availabiliéy of the C@ntinﬁgus Longitudinal Manpower
Survey will eliminate many of these insurmountable data problems
of the past. These data contain a representative sample of CETA
partiéipants, . wWell as c@mpar,san groups wh;gh have been drawn
from the Current Papulatlén Survey. The availability of the
GDmPaIlSDE groups will permit an isolation of the effect of the
pragram on participants' earnings, independent from the effects
‘'of time and the state of the\égcnomy. The longitudinal natnre
of the data cenable an examination of the dyhamic impact of the
Ll@é m. P;rhaga most 1mpDrtantly, the lgngltudlnal data also
prcv;de us with a much better opportunity to control ;ar individi-

al, unobservable characteristics thaﬁ'ﬁauldlbe availébla from -

purely cross-sectional data.



The plan of the paper is as follows. Section IT describes
té:hﬁiqués to control fér selectivity bias. Section III develops
cansis£3ﬂt estimators for the net impact of employment and train-
ing programs on participants' earnings, allowing f@; the possi-
bility that gartlélpatan in the program is correlated with indi-

vidual, unobservable characteristics that are both fixed and

ha'gl ng over time. . These EStlmathS are then generalized to

[

7/
allow for participa t,Sﬁ to be a function of tran51tary earnings

fluctuations prior to participation. Section IV describes the

data that w111 be used, and outlines the estimation agenda.

W
H\

II. METHODS FOR CONSISTENT ESTIMATION

-Ncreased awarenoss among economists as to the pervasive-

nese o. nonrandom selection has spawned a fapidly'g:@wing/
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 with the econometric problems that

it introduces. 1If the selection process 1s a function of un-
observed variables that a:é correlated with the i dependent
regressors, ordinary least squares will. y;eld incon istent
parameter e:tima vs. The literature, ta date, has devel oped two
Strategies for breakiug the correlation between the error term
(the unobservables) and the inéépeﬁdEﬁt regfesécrsgx \
The first app oach (de velaped by Heckman and Maddala aﬁﬁﬁgggééx
lee) attempts to e;tlmate the value of the unobserved (latent)
variables by first predicting the outcome of the selection process

using pr@bit analysis. By assuming that the error terms are



normally distributed, the expected value of the latent varlah;ez
) 'can be calculated by taking the 1nverse of the Mill's Ratio of the

predicted value of +he particigati@n va:iabla. By including this

estimated valué in the earnings equ 1@?, the onitted variables
~problem is eliminated. The resultant ordinary least squares
estimates are consistent.
This approach has;a greaﬁ deal of appeal sinc e adjust-

ment for selzctivity bias is based on a model of the economic

_.a to enter a program. Unfortunately, in tha proh’ :om
veing studied here, there is a second se’~ction process in addi-
‘tion tD.EéleSE;ECtiéh- This sel.ction is based on program:-
‘administrators' decisions about who will be permitted to parti-
cipate in thé program from the pool of eligible applicants. Since
this decision is likely to be a function of many non-economic
considerations which are unknown t. an analyst, it is impossible

to estimate the probit without introducing additional latent

EE R R R R R 2 T B =t T B S L B
Vommes e ommim e LS e AR S U —— Liiibil e __,d;“-,_:,_.{-;s‘;} (LS

duée inconsistent estimutes.

Given this problem it seems likely that an error components
model, the second method of controlling f@% selectivity bias,
is the appropriate technique. These madelé generall? specify
ﬁhevlétéﬁt variabie é; including both a permanent component
which is.”s%G:1ated with an individual, as wall &s a transi-

tory componert which is common across individuals. For the pur-

pose of net impact estimation, the existence of a transitory
- component makes it hecessary to have data on b@fh'participants

and nonparticipants. Otherwise it is impossible to isolate the




independent éffé:ts of the program from that of the transitory
error component.

If the permanent component Of the error (the latent varia-
bie) is constant over time, then first differencing of the data
will eliminate any correlation between the remfiniﬁg error ani
the ihﬂepeﬁéent regressors. If, however, the latent variable
changes over time, then simple first differencing will not be
sufficient to éliminaée the correlation. fhe next section
devglops a model which allows for latent variablés'which are
both fixed and changing over time, as well as tranSitory uﬁ@b=
Séﬁvéé components. Consistent estimates are derived, allowir:;
for the possibility that both ypes of ﬁnabservei components are
correlated with the independenj regressors.

/

ITII. AN EARNINGS FUNCTION WITH CHANGING

wn

HETEROGENEITY AND TIME EFFECTS

A unique characteristic of longitudi=al data is that it

enables us =0 control for individual unobserved .characteristics

(heterogeneity) to an extent that is not possible using purely
- N ;

cross-sectioni. data. A frequently used specification of earn-
. (

ings determination is

(1) Yit = BiXj + BpZjp + € + g, + €it

where Y;. is the earnings of the ith individual in time ¢, X3

is a vector of background variables for the i*8 individual that

remains fixed over time, and Zit is a vector of variables that

{
i

- 4 =



changes cver time. The error term consists of the components:
€; which is unique tec the individual and fixed over time, €,
which is common across all individuals at timeé ¢, and ;¢ which

s

is specific to iﬁdividual 1 at time ¢.

In fé:ent work, Ashenfelter has used this model to estimate
the impact of emplaymEEﬁ énd training programs on participants’
earnings. He assumed that zit included a particigatian dummy
variable and a cubic in age, and that €it Was a random error term
with zero expectation. Using longitudinal data on a‘sample of
1964 MDTA participants, as well as a comparison group drawn from
the CPS, Ashenfelter was able to estimate%

A
#

where_s was the base (pre-program) year and ¢ regre§éﬁts a series
of post-program years.

Any selectivity bias present in;equati@n (li due to correla-
tion between the figed unabser?ables, €5, and the independent

_ Vo
Iogressors, Z;¢, has beer eliminated from equation (2) by first

differencing. So if participation in the program is a function
of unobservables that are constant over time (such as innate

\
ability), equation (2) will vield unblased net impact estimates.

nﬁgf indi-

ver time, the

a functi

If, however, participation in the program i
vidual, unobservable variables that are not fixst
€it term, equation (2) will produce biased estimates since the

assumption that E(ej,. - €igr Zip ~ Zig} = 0 is violated.

: 3 o Lo
An example of anﬁs,l$ variable might be local labor market
conditions. Since emplayment and tralnlng programs ire generally
|
funded at hlgner levels in areas experiencing unusually high
s



Far

rt
‘[M\

levels of structural or cveclical unemployment, rarticipaticn i

/ to be a fungtion of lccal labor market condition Since

=
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A
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these conditions éfé %Et fi ed over time, any selectivity bias
created by them will n@t be eliminated by.equation (2).

It is possible to generalize the specification Qf the earn- -

ings function in equation (1) to allow for correlation betwgen'thé

s{;

<
1]

latent variables that are not fixed over time (changing hetero-

geneity) éﬂd program participation. By assuming that these
, ; E ‘

H

variables ¢change over time at a constant rate P, a generalized
version of equation (1) is rewritten below.
v (3) Yip = B1Eg 4 BaZiy + €i * ex t g4k

i
Lo
[
I_u
g
A
o}
Z
I—J
W

and (5) Uik

|
1
W
-
+
')
s}
e

i
where Qg1 is a randamr(transitafy) error for program participants
and an.is & random error term for non-participants. The sum of
these two terms, vy is a random error term with zero expectation
and no serial correlation. Vik has been written in this way to
alléw for the possibility that pattiéipatian is a fuﬁ:tiag of
tran51tcrg fluctuatiorns in earn;ngs pflar to the pProgram. ThlS:
would capture the possibility that cyclically unempl@yed NorKkers
'\
are more l;kely to participate in the pragram. Thé Q térﬁ could
also incor p rate the effect of Eféamlng"gz‘If Program administra-
tors "cream" from the pool of eligible applicants, then
E(Qex) < E(Qnx) , ko< |

where ¢ is the period of participation. This would mean that-




while the part;clpants mét the el;glb;llty requirements for the =
prcgram, thelr eligibility was only temparary because of an unlucky
year pzlar to program part;clpatiah.”A By-allowing far the possi-
b;l;ty that E(Qk) % O prior to the Qrég;am, any correlatdion be—h
tween vy _; and 2y can bé removed. As we will see below, this is
criticai:if p % O. - o

/ .Fér the sake'@f éxp@siti@nal simplicity, we will begin by
assumlng that E(Qk) = 0, far all ¢. Tg&arﬂs the end of this Sec-
tlén, ‘this assumPtan will be relaxed Thg'availability of éﬁ
"appropriate" comparison grcup is assumed,g‘ Also it will be

 'assumed thrcugh@ut that he B1s Bg, and p are constant over time,

althgugh tﬁese parameters may vary between the participants and
3

non-participants,
U$1ng this assumption, equat;en (3) is rewritten below in

flrst d;fferences form.

(eg = epog) Bz(zlt = jp-1) +

(6) Yig ~ Yip-1

(it = €5¢-1)

1 QiThase requlfements g2ﬁerally restrlct partlclpatlcn in the
- Program to. individuals who. ~have’ experienced a spell of

unemplayment have veéry low earnings, or are welfare reci-

pients. o

2 saléchniqués for choosing an apprapraate .comparison groups

' are described in thé next section. . '

3-%5Tha model is written he:e using the assumgtlcn that fhé
parameter Values are c@nstant ac:gss the two. groups. ThHis
assumption can be easily’ relaxeﬂ It is also possible to
generallse the model to allow far a higher .order autcregrEESE
ive..scheme, althaugh no such general;zatlon will be reported
in this papér. It is not possible,” hDWever,,tg relax the
assumption that p is constant and s;multaneausly maintain
1ﬂant1f;ca+1cn of pr@gramﬂlmpact% T

-7 - . o ~—
17 : R

ol
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Ehé\impéct Df%the‘pragram on participants' ear%iﬁgé in period t
_ \ S g ‘
vis captured in B,."~.Note that the fixed heterogeneity (e;) has

!béen-él;miﬁated by diffgreﬁclngg If, however, the heterogeneity
changes over time, then simple\diffe:encing will not completely
eliminate the possibility of selectivitg-biasi Any remaining

iné@nsisFEﬁcy can bé_glimiﬁateﬂAby:using'equatian (4) to féwrité

the error term in eyuation (6).

. o Bl T Bie=1 = p(Eit-) T Ejpog) f Uy - Vgl

fit T €ip~17 PU(Vjpay = ByXj-ByBip g - €5 - epy)-

. S o ig-2-B1Xi=BoZjp-n-ei-epp) ) +
‘ o : (Vig=vip-1)
(7)

™

it " Cit-1 T P(€pop = Epg) - PBy (Bipq-Biplp) +

- P(¥ig-1 = Yig-2) + (Vig=vje-q)

It is not possible to use (7) as the basis for consistent estima--
tion of p since chere is a ﬁagétive correlation of p between the
error term an&*@(zitgl = Yieon). 'Thisxprablem cannot be eliminated

. = T [ .

| R

by différencing(a?er two géfi@dsi -To' see ﬁhis consider éguaéiéﬁ
(8).. |

='p(eg3=Ce-1) = PBp(Zip_1-Bip-3) +

oo
o
e
t
\I‘
iy
=
r
I
V]

f “ | S P Y1 Yieo3) 4 (UemVip-)

4 - Note that if ‘e, =€ = 0, no cqmpariscn group would be necess-
ary since the iIntercept would theén measure the program's impact.
In a dynamic economy, however, this condition is unlikely to
h’:’j—d- : . . : /! f " -
- 5 - Thanks are.due.to Gary Chamberlain for pointing out a mistake
: in this section of 'an earlier draft of the paper. -

[ 2=
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Eram equations (3) and (4) we havé
(9) Yie-1 = B1Xi + BoZig-1 + €5 + ep-1 + pleit-3 + puipop *

Vit-1

By 'substituting équagi@n (9) into (8) we wauld-bé 1éft with a
negative correlation Ef p? /between the error term and P(Y;e- 1‘.
Yit—B)- ngher arﬂer dlfferanclng would reduce the magnitude
of the blas that is created by this csrrelatlan, but it wculd
never be eliminated.

'insf:ument, Yipa1r for Yjt-1 in equation (7). By Substitutlmg

equation (7) into (6) we are then left with -

’ (lD)HYi.tJE Yit-1 [eg=ef g = plEg-1~€¢-2)1 +

B2 (2t~ th 1= P(2ie-1723¢-2)) + — 7

D(Y ;1 —itgi?fif(piﬁ = Uit=l)

ﬁ@w suépose that t;ig-the-péfigé of ér@gfam pa;ticipatién,
and'the pfagram-resﬁlts in a shift in earﬁings of -B4 during
:that time. Equation (9) can be rewritten as
S QL) Y - Yeol = B 4 B2¥Bg* % B P 4+ p(Yiq-Ve.,) +

a , (Vg = Vg-1)

Some ﬁatétignal Eimplificaﬁiéﬁghés been introduced here which
.Wlll be maintained thrDughDut The < Subscrlpt has ‘been drapgad.
BD 1nd;cates a ccmblnatlcn cf trdn51tary error campcnenta, Bg |
. regrESﬁnts a nan-l;neaz combination of B> ‘and p, and Zt*’#epreﬁ
sents diffe:énéing of the Z¢ vector, where 2y né\léﬂger coﬁtains
‘the participation variable: P is a dummy variable mea ur;ng pro-

gram §afticiatiap, and By is an unblasad estimate of the programs'



- effdet  in year t. Program impacts in period t+1 are calculated

below in a similar manner.
(12) Ypyp = Y = Bo + Ba*2%piy + (Bep1-0Be) P+ p(¥y - Ye_1),

+ (Uﬁ+1ﬁut)

In éfﬂér to c@nsistéﬁéiy astimata the éumulative impact of the
pfégram, Bt+1' it is necessary to first estimate p from equation
- (11); Then mult;plylng equatlan (11) by p and adding it t@ (12),
leaves
(13) ¥4 - (1+p) Yi-p¥, - Q2(§t,1ﬁgt_2)% Bo *+ Bp*2¥, . +

gt.l.lP +Eut+1f——(lép)gd£ = putél;

T

="~ It is possible to continue to solve for the cumulative program -
1mpacts in later years in a 51mllar manner. However, the left

hand side cf the equation ‘becomes extremely campllcated. A

“

more: stralght farward method is .to, sglve fcr the meaEtS

x_recurs;vely, u51ng the estlmated values in perlaﬂ (¢+7) anﬁ

i

(t+g+1) to salve for the impact in perlmd (t+7+2) . Bath SDlutiDﬁ;»

methéds are c@nsistent— )Thé cumulatlve lmpa:t in any perlcd can
be Qalculat@d by the use Df equatlen (14). : Co ’ -
(l4) zt¥ﬁ - Yegn-1 = g@+52*z*t+n + BynP +
D(Yt+n 1~ 5t+ns1 = Yein-2 * Brin-p) *

(Vttn §,9t+n;l)\. , | ! L

i ;
i f

Once p. has been estimated from equation (11), and Bt+n -1 aﬂﬂj
N

Bt+n -2 have been sglved f@f, it wauld then be possible to- e%t;mate

5t+n by re- wrltlng equation (14) as

" (15) Yepn = Ye,0 g - ﬁ(yt+n=1’5t+nsl~* Ye4n-2 + Bt+n—2) =

-$@+ B*22% ¢ 4n + Bt+r'1P + (Ut+n Ut+n l)

=_'LD -




The-unigque feature of this technique is that it provides us

with a framework for consisﬁént égtimétien of the dynamic impact

of the program Qﬁ participants éarnings under a very broad rangé
of non-random selection processes. Equation (15) is sufficiently
general to allow for participation to be éarrélated with latent
varlables that are both fixed and Ehanglng over time. Préviaus

estimates have allawed for either . f;xed heterogeneity or changlng
6 _

heteragene;ty, but not both simultaneously.
As was mentioned earlier, it is also important to consider
‘the possibility that participation in the program may be correlated

with the §r259régram transitory error component, Up.;. For .

instance, if pr@gram admln;stratgrs “creamed" fram the pocl of
éllglble aPpllcants, then E(ut 1) <0 fDr partlclpants- ThlS

wauld create GGfIElatan betwaen Ut—l and partlg;patlén in the

Since Qt l is an element of the error cgmponent in the

‘prcgram.
-net lmpact éstlmatlan equa+lans ﬂeVElGPed here [see equation

thlE will create an addltlanal source: of lnEDn51Etency

(13)]
Once 1t 15 regognlzed that the Q

unlass speclflcally z@ntrcllaa for.
variable has the same’ rale in the pré prggram years as the P

=

Var;able does in the»ggstégrog:am yéars, it follows that'equa-

tions (13) and (15)Pére sufficiently general for consistent net

6 ~ Ashenfelter's estlmates of equatlcn (2) have ellmlnated .any
bias from non-random selection due to fixed latent variables.,
He also estimated equation (1) where Z;; included lagged values
of Y. This method is sufficient to €liminate any blas created
from non-random selection due to changing latent variables.- It

will not, hcwever, eliminate fixed effects bias.
& gf i
/

H ‘¢
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i

-

impact estimatién in the case when Qp_j + 0. For instance, if

we knew the value of Qp_x, we could estimate the net impact of
. - : - 8

the program in period ¢ from equation (16) below,
(16) Yy = Yt;itgﬁ(itsl“ytez}fﬁ(Qtﬁlsgt—zlAZ Bo+Ba*Zy ¥+

BrP + (utsutsl)

As in the case :f net impact estimathon, where it was necessary

to first estimate Bt before estimating Bt4ns we must first

o

;Stimatexgtgiﬁ In order to Le,able‘t do thié; h@wéver, it is
> To see this,' con-
== i

{

a1
<]

J

necessary é@ &ssume that thj = 0, fo

sider th=z £zl 'owing Dre-program earnings equation where thj is

r?:&g*t_l-’- (Q4-15Qt52)

PGt Yy g ) H (Ve =0 y)

B

iy

Without assuming chab 5.0 =0t :u:'ji5,~it’is not possible to

estimate (i Howaver Ly impecsing this assumption, we are left

‘%.'(lg)Ayi“i”yt52=5é+52*3*t=l¥ﬁ(Ytﬁzfytﬁs)+(Qt—1+?tsigutzz)

The residual from eguati@n“(ls) gives us an estimate of Qtﬁi

siﬁge.E(gtsl‘ut_B)ED. E?kincludiéglgtsi in!theﬁﬁet iméaéta_

Jestimaﬁicn?équati@ﬁ, any bias that resultsifrémﬁthe program

7 - It is assumed that p created a shift in the' earning's function
of participants after the program. The. Q variable assumes the
same role prior to the program. A ’ :

8 -.This simply rewrites equation (15).

= -



on the basis of the pre-program transitory error component

has been eliminated. The most general version of equaticn (15)
) .9 ) - - A,
is given below.

u

Bc+82*3*t+j+3+Rﬁ+j%2+ut+j+zfut+j+l

where R; = Bz L > ¢t
R; = 0 1 < -1 .

Estimatiaﬂ‘@f'quatian;(lg}xwilirpr@vide consistent estiﬁ,

mates dnder”very general éénaitiDﬁS— Its validity, h@wever, s

N
dependent upon the following key assumption (L) p is con- X

stant over the entire t;me span being considered, 2)-thé eafn=\\
1ngs equations to be Estlmated are the same fcr the comparison |
group as. fGr the particlpants except for the P and Q terms, (3)
Qt_r =0, for J}S and (4) both P and Q enter the earn;ngs equaﬁ
tiéQS‘linéarlygw The valldlty of the first three assumptions is
easiiy'testédi,It is g5551ble-ta relax assumptian’{é) by d@iqg
xsépargté net impact eétimatiéﬁ\far‘the aifferént;ége/ragefSEx

Lo
groups.

S - Unllke B, it is: néaessary to est;mate Q f@r non=- parthlpants
ds well as participants. However, a separate value of Q is
est;mateﬁ foer each group. : .

i

10~ The analysis could ke done separately y whatever varlables
' in X or Y seem likely to lnteract with.'P or Q in the earﬂlngs
equatlans S = /

el




Perhaps the most surious ﬂfawback Gf this. approach is that

- and tra;nlng pragrams. 3ince very few af the youngest Parthlﬁw
fpants wauld have any. eaznlngs for the three years prior 'to pr@—
gram Eartlélpatlan, it is lmEDSSlblé to astlmaté p for this
qraup.‘ This is espec;ally unfartunate since empléyment and
iLrair’ ng programs generally have a large number of young parti-
élpantsi Nevertheless, a thorough examlnatlan of -this problem
ﬂ;s beyond the sccpa of the current analys;s_ 'The empizical
_.an31551s Wlll be d@ne anly f@r partlclpants who were at. least
twenty-three years of age upon Enter;ng the prag:am.

it seems likely, however, that the advantagés of this
apéraach more than QutWElgh its shartcgm;ﬂgsi It PféVlﬂas a frame—
work for c@ns;stent estlmat;Dn of the dyﬂam;e 1mpact @f emplayment.
and tralnlng pPrograms on-: partlclgants' earnlngs. The madel
all?ws for unabsgrved vaflables which are b@th fixed (such as
,_ablilﬁy), and’ ehang;ng over .time (such das health or local labor
'_market~gon§1tlcﬁs) ' Thase unébservables, as well as the traﬂ51!>
tory é:ror campanent, may be correlatad with participation in tﬂ?
:érégramg Flnally, tha madel is . con51stenﬁ W1th a very general
gfsgec;ficatlan of the earnings, functlan. Tt is’ ccnszstent w;th

F

a model in whlch. (1) lagged values @f earn;ﬂgs affect current:

earnings . (abcve and beycnd the axtent ta ﬁuléh they represent

-y

RV



fixed effects) or (2) dlsturbances in earnings are correlated
11
over time.,

IV. DATA AND ESTIMATION AGENDA

/

The Continuous Lgng;tuﬂlnal Manpcwer Survey (CLMS) public

%

use tapes Wlll bé used for the esthatan suggestad by Section

III. The CLMS represents a ma;ar ﬂata develapment effa?f of the

Department of Labor for évaluatlgn of CETA funﬂad émplGYEEEt and

/
/

tralnlng pragfams Fsr a representatlve sample of 6,700 indivi-
duals that part;c1gatéd 1n the pragram during’ 1975 and lB 300
who partlc .pated during flscal year lﬂ76 the file cantalns a four
year record Df labar f@rce experLence beglnn;ng one year pri@r |
. to CETA enrgllment b351g demagraphlc characterlstlcs, a hls—
téry of public benef;ts rece;vad by the ;ndlvldual and/ar the

1nd1v1dual's famlly,Afamlly—related var;ables, and ra@artéd

f

annual social securlty earnlngs for l951 1977 For purpDSES

of c@mgarlsan, thé March CPS {(the anﬂual demagraph;c flle) has

;‘

~been included With rep@;ted annual social Eecur;ty earnlngs and

counts of qqafters WDrked appended.

11 - In general; it is not possible to emplrlcally dlstlngulsh
between these two models. See Appendi% A for a d;scu551an
of the necessary GGndltanS fDr ldentlflcatlan. !

s
-




© “order to-estimate Qt-4j. By ;nclud;ng a dummy variable for Parti%
' mLﬁé iE:E(thj)éé for j<2. This entire process w1ll be done Vlth

matzh;ng the participants.

/

;

Data collection and preparation have been carried out by

the Bureau of Census. Westat, Inc. has been responsible lor data

. management, preliminary analysis, and development of comparison

groups for the CETA participants from the CPS. The comparison
groups have been generated by “matching" CETA paftiéipants with
their CPS counterparts on a variety of socio-demographic and

past earnings var%;blasf using different priorities in the

matéhlng prgce 5. These précedurés has been used to generate

six (6) :amgﬁrlsan groups for the 1975 partlalpants and three (3)
comparison groups for the 1976 partigipaﬁts.

The :ésﬁlts derived in Section IIT suggest a framework for
the empirical work. It is first necessary to estimate p for each
Gf several years bef@re and after the partlclgat;cn year. Néxt; the
data should ba p@@leﬂ in Drder to estimate the aggrégate vélﬁe of
p;;z Thls sh@ula be done semarately fcr the Partlclpants, the /
camparlscn group, and the two combined. Chcw tests should bea Ly

perfcrmei within each group, and across the two groups in crder . ’y

- to ﬂétermlné:f (1) the agprqprlateness Df pooling p,:and (2) the

13.

=appraprlateness of the compar;scn group. At thlS lent ;t Wl]l’

/

be chs;ble to re-estimate the pre-program earnings equat;ohs in |

/

cipation in the pre;pragram equatians} We'will be - able t@.deterj

each camparscn group in’ order to determlne which comes clasesb to

is

/

12 - See Appendlx B for a consistent estimator of an, aggregate p.
13 Note that it is not necessary that B2 and p are the same across
+ the two groups. The Chow tests can be done by canstralnlrg )
only the Bo.term to be the same for the part;cipants and non-
'partlglpants.jﬁy“= ' :
' ' - 16 -
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APPENDIX A

o ’ "Identification cf Alternative Mgiéls

. . ) . D

For tha purpmsas of this Apgendix, we-will be using the
1 .
f@ll@Wlng speclflcatlan of earnlngs detérmlnat;an
1) ¥t = glgtal + BoYeop + Et

o(2) € T P1Eg~1 * P28t-2 *+ Vgt

where uU. is a random variable with an ‘expected value of zero.

'We will consider the following cases:

(a) 522p1=p22Q

| (B). By = B, = py =0
(C) By =p2 =0
(D) py = py =0
- E

First differencing of equation (1) for cases .(A)-(c) gives the
* following equations: |
(AL Yo = ¥y = By = Yep) + vp = vy
(BLY Y= ¥ p.= Dl(yt 1" It l) + ut = Up-l

(C1) Y - ¥y = (Bl+pl)( (o1 Yeon) - Blpl(Yt =27¥g=3)+Vp-vp oy

1 - The X’anﬂ Z vectors used in the text have béen excludéd for the
sake of expositional, simplicity. 1In general, adding them to
equatlgn (1) daes not affect any of the results

-0

- 17 - Y




2

If we are unable to :aject the null hypothesis that‘elpl = 0,

lt would then be necessary to generallza the model in the text’
te alliow for a second Drdaz aut@reg ssive error structure This
f@llaws since it is ;me551ble to distinguish (D), a'se ond order
autoregressive structure fr@g (C) or (E). To see this,zéqﬁatian

(1) is written below in firsﬁ differences form for (D) and (EY.

(PL) Y = ¥po1 =83 (Yey = Yeop) + By (Yeo2-Yen3) + up-ve_g

(BL)  Yg = Yeo) = pp(¥yoq - Ye-2) + P2 (Ypp=Yi_3) + vp-upg

So %f we are able to accept the null hypothesis that Bip; is
zero in eqﬁaticﬁ’(Cl); then we can conclude that either: (1) the
specification of the earnings function shauld lnclude a lagged
value of the dependent variable, or (2) the ﬂlsturbances 1n the
earnlngs fungtlan follow a first arder autaregr2551ve scheme.

If we reject the null hypothesis, then we_can conclude that
either: (a) the préviads twé alternatives are simuiﬁageausly
true, Q: (b) the specificafi@n of- the earnings. function:should
1nclude two lagged valuas of the dependent varlagle, or (3) the
dlsturbances in the earnings function fgllcw a second Drder
autoregressive SchémE— All of these alternatlves are can51stent
with h;LEIQgEEElty that changes over /time.

- These findings can be generallfed to handle more campllgated

sp221f;cat;gns ~of _equations - (l)‘aiﬁ (2)~ , ;

i

2 - If 7z changes over time in a non-trend like fashlan, it may
be possible to identify (A) from (B) through 2zZ. 1In general,
the observable changus in/Z (such as age Qr experience) will
not be sufficient to enable us to dlstlngu;sh between (A)
and (B). : : :
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APPENDIX B

Consistent Estimation of Aggregate p
i

C@ntinuiﬁg_tg use thé'n@tatian'dévelopéﬂ in the téxt

(1) YtsElX+523t*Rt+E +Et Q(Yt 1= le Sgét -1~ Rt -1" 51*Et l)LUt

- Rewriting (1) by first dlfferenclng g;ves

(2) Yt“‘Yt—l‘[Et (1+p)€t 1+0EL. o] + [R - (,l%-i:)Rg_ 1+9Rtf—2]‘
Lot Bg[Zt (1+P)Zt -1 + pzt,gl + D(Yt l Yt 2)

(3) Yt’Ytsi = B¢ +-Rﬁ + Bzzt* + p(thl = Ef 2) + VprUpog
where gy is an intercept term :@mmon to the camparlsan graup and
the participants, and Rt is a sh;ft in the 1nterﬂept term for partl= 

cipants. .Both of these terms are unlqué ta perlad t. ThlS suggests

that if a PDDled vers;an of (3) were to be estlmateé, it wculd be .

neaessary to allow for a separate 1nter22§t term for each year, as

!well as for each @f-the two groups. The nature of the error struc-

ture in equation (3) makes it ﬁme251blé to thaln CDHElStEHt est;—

mates of an aggrEQate P by s;mpiy poallng (3) over tlme.: To. seegﬂwwfkk

hthlS, consider equatlans (4)—(7) belaw ' Here the spec;flc“

. yedrs that we are :Dncerned w1th have been used ln the SubSGIl?tﬁi

lngh

(6) Yy5-Yo, 575+R75+Bzz* 5+Q(Y7g=Y73) + v7s- U74

(7) ¥74=Y93 = Boy+Ryy+B5%4+p (¥73f¥72?= ¥ Ugg-Ugg



Note ‘that it is not possible to pool ‘any two consecutive equa-
.tions since this would create negative correlation between the
.error term and p (Y, sE 1) ingfact,'na linear combination of-_

equati@ns (4)-(7) can completely eliminate this negative correla-
A

esti t equations (4)-(7)

Q
m‘

tion. It is, tha:ef@;&; necessary t

y

as a syStEﬂ of equy th'E, imposing can straints across the ~gua-=

tions to obtaln aggregate estimates of p and B,. Ordinary
1eagfﬁsquares estimates w111 b' consistent bu inefficient.
»EElléf Eeemlngly Unrelated '‘Regression techniques will produce

,ff;:lent as well as consistent estimates.
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